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ABSTRACT • - • * • ' ' ' ^ 

Four,^ experiments were conducted to investigate the 

' extent to which infants of different ages respond to facelike 
drawings on the basis of stimulus complexity and/or resemblance to ' 
th-e human face. Infants' re.sponses to stimulus* patterns were assessed 
using the corneal reflection technique developed by Rqbert Trairtz\*In 
the first two 'experime^s^ 5-, 10-^ 1 5-» and *20-^we^ek-old Infants we're 
shown.foiir stimulus patterns differing in degree of resemlJtance to 
the face and degree of^^imulus complexity. In the other tw,o 
expeirim-entSy 10- and 15-week-olcl infants were shown six stimuli whidh 
represented three levels of complexity and two' types of organiza^ipn* 
The ^*three stimulus .patterns with nonfacial orga^i^ization differed only 
in stimulus complexity. Those in the set with facial organization 
differed from each other in degijee of f^acial resemblance^ -as well as - 

-in complexity. The results of these four experiments./indicated that 
there a change between the ages, of 10 and' 15 'weeks, xn/the 
.dimensions which underlie inf ants' response to facelike • patterns, . 
01jd?r infantSy ,15 arid 20 weeks, respdiided . to both t^he'^ degree of 
facial resemblaiice , and the, d-e^ree of complexity while younger 
infants, 5 -and 10' weeks,, i^esponded only the complexity of facelike 
pattern's. (Author/JMB), * * * ' ' 
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Four experiments were conducted to .investigate the extent to 
which infants of different ages respond to facelike drawings on the 
basis of resemblance to tb.e facial configurati t and/ar on the basis* 
of stimulus complexity. Infants' response to stimulus patterns was 
'assessed using the corneal ref.lec'tion. technique developed by 
Robert Fantz. 

Subjects^or lihe first two experiments were groups of "5- , 10-,^ ^ 
15-, 5nd 20-week-old infants. Tnhe four stimulus patterns differed, 
from one another along two orthogonal dimensi-Mis: degree of resem- 
blance to the face and degree of stimulus complexi ty .* ^^^y^ • • 

In the other tvo 'exper iments , 10- and 15-v:otk-old ^ infants 
were shov;n sik stimuli which reprc^sented " threu levels of conplexit v 
and two types of organizat -^on . The three patterns with Nonfacial 
.organization differed from one another along only one dimension, 
stimulus \:omplexity, Thos^ in the set with Facial organization 
represented ^the same three complexity levels but als6_ di f f ered in 
degree of facial resemblance. 

^ The resul ts of these four experiments indicate that theVe is 
a change between the ages of 10 and 15' weeks in the dimensions 

>yhlch underlie infantsi response to facelike patteras. Older infants, 
15 and 20 weeks, respond to both the degree ^-^f facial resemblance 
and the/(degree,of complexity^ iti such "patterns^ Younger infants," 
5 and 10 Veeks , respond only to the complexity of face'like' patterns. 
The same conclysion is reached regardless of whether the two dimen- 
sions axe prthogonal to one another or are positively correlated j 
in a' set of stimuli. Thus it would appear that, by the a-ge of 
15 weeks, J the infant can respond to at leas^t »rri^me5fningful stilnulus 

^configuration, that of the human face. v-- . ' " 
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stimuli is a topic which-has been of 
1 i terature on i nfants ' vi sira 1 - preferences. 
The face appears frequenly in the environment and^^^consequently, may 
be one of tqe first organized and meaningful visual configurations 
.which is recognized by the infant. Because of the social significance 
of the f/ce, discrimination of facelike stimuli is* important as a 
precursor of social responsiveness. In addition, a detailed description 
of fher ontogeny of the discrimination 'of facelike patterns may provide ^ 
info/mation about the importance of stimulus orqanjzation in the infant's 
vis/al environment. • - 

In the last 15 years, over 20 reports dea 1 i nti 'wi th the infant's 
/response to facelike stimuli haVe been published'. 'Recognition of ther 
face has been demonstrated wTth infants between th^ ages of four and ' * 
six months (Caron, eiron Csl dwe 1 1 & Weiss, .1973; IFagan, 1972; Haaf 
and Bell, X^dl; McC'all & Xagan; 1967). However,* th^>\^^e nee presently 
avaijable does not permit a similar inference copce|*ning subjects of 
younger ages. Although some investigators have observed a preference 
for faces -over other stimuli with infants less than|four months of age, 
attempts to replicate this phenomnnon have not be6n|un i formly successful 
l^{Fantz, 1966; Fantz & Nevis, 1967; Hershenson, 19^^! Koopman & Ames, 
1968-, Lewis,^ 1969; Thomas, 1973, experiments CB-1 jfer^y CB-IV). 

• . In studies of younger infants, facelike patterri have been compared 
Hith dissimilar stimul i ,.wi th distorted faces, as wdjl 1 as with stimuli X 
containirig facial features in a scrambled arrangement. It should be^ 
noted that differential responding in these comparisons is not necessarily 
indicative of facial recogjnition since the effective stimulus dimens.ion 
cannot be specified uneguivocal ly' {Her*shenson, 1967). Infants may look 
at the face because it possesses particularly attractive stimulus elements 
because it represents an optimal level of complexity, or because the 
facial configuration is perceived and recognized. ' Furthermore, dis-- • 
crimination between a single pair of stimuli such as a schematic ^ace * 
'and a scrambled version of egual complexity is. not a necessary result of* 
facial recognition* 

The purpose of the present experiments wa|s to determine'whether 
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young infants respond to facelike patterns on the basi^ of ^imulus 
complexity or on tije basis of degree of resemblance to the humran face." 
Subjects for these' studies were between the ages of S^and 20 weeks. 



ExRteriment 1" (Haaf, 197V) 



• Method ^ * . * * . ' ' ^ 

Subjects . The subjects we/e 2^ 5-week-old (3'5 + 3 days) and, 
ro-week-old Infants (70 ^ 3 days). « There were 12 maTes and 12 females 
at each, age level. NameT were selected frem birth anrjouncements in 
the loca 1 newspaper ; parents were contacted initially by letter ^nd 
'then, a few days lat-er, by* j:fel ephone . 

- Stimuli. The stimuli., which ^ re* showrf In Figure 1, are' similar 
,.to those used by Haaf S Bell (156*7')- The four patterns varied along 
two dimensions: (1) degree of resemblance *to the con-figuration of the 
human face and (2) degree of complexity. Resemblance to the face wa% 
determined by the number .of -appropriately posi^tloned facial features. 
Complexity wa^ the number of details or elements^- The number of 
.facial features, as well as the number of ^elements, \r\ each stimulus 
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shown in Table I. Since the two dimensions a?*e orthogonal to one 
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another, the extent to which each Influenced the subjects' response 
ordering could b^ determined by statistical analysis. The stimulus 
patterns were positive achromatic transparencies approximately 10 x 13. 
cm in size. . 
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Apparatus . The observation chamber was constructed so that the 
ta^rget panel , which contained a 15 x 18 cm sjinulus aperture, was 
approximately 26 cm from the infant's eyes. The stinolus was' placed 
over this aperture and was Illuminated fron the rear. A piece 
translucent white plastic above the opening blocked the' sub ject * s 
vision between trials. A small hole H cm. below the stimulus openr'nq * 
on the target panel permitted observation of the infant's eves as he 
lay below in an infant seat. Length of .tri^l^ and intertrial intervals 
was signaled by electronic timers. ' Responses were recorded on a . 
printout counter, as. was the onset and offset of each trial. 

mm 

' Procedure . Subjects received 12 30-s^cond tr i al s , Xf\ree repetitions 
of .each stimulus; the intertrial interval was 15 seconds. The stimuli 
were presented in a nonsystemat i c order, with the restriction that each \ 
pattern appear once in every block o^ four trials. One expel- imenter . 
plaged the stimulus on the target panel at the beqjnnino of a- tri'al an'd 
removed' it at\th^ on^et of the intertrial interval. A second exper- 
imenter recorded fixation time, fhe subject was judged to be lookinn 
at the stimulus wherr its reflection was suoerimposed over the pupil on 
the cornea of his e-T^e. 



Results and Discussion 

SifKe the four stimulus patterns varied alonp tv/o independent 
dimensions, *i t was possible to analyze response differences to the stimuM 
in terms oT the- three orthogonal components listed in Table 1: a linear, 
facial -resemblance component, a linear coTnplexity component, and a quad- 
ratic component. If subjects show a preference for intermediate levels 
of complex! ty the quadratic component would be positive in siqn but if > 
they, show a •preference for intermediate levels of facial resemblance 
its sign would be negative. 

Fixation time for^>ach repetition of each, stimulus was converted 
to a percentage of the total amount of time a subject spent lookinq at 
the stimuli and the percentage fixation time scores were subjected to 
an Age x Sex x Stimulus x Repetitition analysis of variance. Instead 
of testing for' a .Stimulus main effect with 3 ^f and an Age x Stimulus 
interaction with 3 df , the correspond i nq sums of squares were partitioned 
into six, single degree of freedom, orthogonal components that is, the 
significance of each of the three components listed in Table 1 was tested 
at each of the two age levels-. JT 

Analysis of percentage fixation ^.cror^^ yielded only two significant 
effects: the Quadratic stimulus component for the 5-week-old subjects, 

(1^ 132) = 6.08, £<'.025, and the Linear Complexity component ^or the 
infants at 10 weeks, (1, 132) ^ 15.^7^ £<.001. Since the Quadratic 
component at 5 weeks wa^ positive in sign, it would appear that these 
subjects wer.e responding to the degree of complexity in the stimu^i, 
with a preference for 'intermediate levels. An analysis of raw fixation 
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time *^cores produced ai^Jar, resul ts , The data'are presented 
. graphlcaJJxJ^ Fi^jure 2, ' % 

Tfeere was no evidence of response to the facial resemblance 
dimension by either of the. age group? used in the first experiment. 
The, lO-Week did . infants showed* a Ijnear* preference for , incr.eas inq level 
af .slirfTulus complexity. At 5 weeks- the Quadratic stimulus componer>t . 
was sigAi'f icant. The most compelling Interpretation of this latter 
finding 'is that it represents preference for an fntermedi*ate level of 
complexfrty, ,Thus it would appear tha't the visual behavior of subjects 
at both stages was controlled by the.complexi ty ofJthe stimuli and that 
tt^ere waig a developmenta 1- sh i f t from preference |br an intermediate 
level of complexity at 5 v/eeks to a positive linear preference at 10 
weeks. ^ This shift in preferred levdj of complexi ty among the present, 
stimaliMs consonant with infants' respons'e ^o checkerboards which vary 
in complexity. 

\ Experiment 2 



Method ' • . ^ . , 

\\ ' ^ \ 

SubJectS*for the second experiment were 32 15-week-old (105 4- 
3 days) and 32^\20-week old (1^0 + 3 <iays) -Infants. There were l6"males 
and 16 females^'^t each age level. None of these infants had shown 
extreme position biases. Stimuli were the same as in Experiment 1, . 
However, In Expericnent 2 tfte paired comparisons prqcedure was used. 
The target'panel of the observation chamber contained twb H x 18 cm 
stimulus apertures. The stimuli were approx-fmately 30 cm from the 
infantas eyes and the aenter of each" stimulus aperture was 12 cm of f 
.midline of the target panel. All possible pairs of the four stimuli 
were presented during 12 30-second trials; i ntertr i a T i nterva 1 s were 
10 seconds in lehgth. 



Resul ts 

2 

The results of Experiment 2 are presented in Figure 3, Ope way 
analyses of variance of percentage* fixation time .scores were used to 
test for'^di f ferenc^s in response to the four stimuli. The data from 
e€K:h age iBvel ware analyzed separately. For both groups, the response 
orderings showed a Linear Facial -Resemblance component, ^ (1,31) = 
9.60 at 15 weeks and 20.05 at 20 weeks;, a Linear tcmplexTty component, 
F^ (1, 31) = 27.12 at 15 weeks and 11.03 at 20 weeks-; and a Quadratic 
component, F (l, 31) = ^3.11 at 15 weeks and 27.83 at 20 weeks. All 
were signifTcant at, or beyond, the ,005 glpha* level. , 

' f 

01 scuss ioh 

With re^^ect to complexity, it would appear that 15 and 20-week 
old infants,/.'] ike younger infants, do respond to the complexity of 




facelike patterns. However, with' res{)eGt.to the deqree of facial 
resemblance, 15 and 20 week-olds respond quite differently than 5 and 
10 -week-old subjects. Unlike the younger infants, subjects af 15 and 
at 20 weeks show increasing attention to the more facelike patterns. 

b'^H ' 0967)"'^^ have been reported forj8 weak-pld' infants by Haaf' and.^ 
1967 , ^ . 

■ The results of .Experijnents 1 and 2, as well as of Haaf and Bell 
(196/), lead to the conclusion that there is a change between 10 and' 
YS weeks of age in the stimulus dimensions which underlie response to 
face^ike patterns. Although 15 and 20 week-old infants respond to 
both fatial resemblance and stimulus complexity, i^nfants at 5 and 10 
weeks respond to the complexi ty^d imens ion- and act as though they were 
oblivious to the facial organization of the 'stimul i One tempting 
^^eculat ion- is that this shift reflects a developmental change -in the 
ihfAnt'§ perceptual c^paMlities. Perhaps the younq infant is capable 
-if responding only to phys i ca 1 i s t i c stimulus df/nensions such as 
lomplexity. Viewing the visual world in terms of i ts' complexi ty ml qht 
then facilitate the construction of more raeaninqful dimensions to which 
only the older infant can respond, such as degree of facial resemb- 
lance,. Although the data -are consonant with this speculation, they do 
not provide uneqijivocaj support for it. Experiments 3 and ^ were 
designed to provide atditional information concernino ^^ounq infants' 
responsiveness to the 'd i/nens ion of facial resemblance, \ 

: 

^ " Experiment 3 * 4 * 

On the basis of Experiments 1 and 2 (and Haaf & Bell^ 196?) jt . ^ 
can be concluded that there is a change between the aqes of JO and I5' 
weeks in the dimensions which underlie the infant's response to face- 
like patterns. Although one possible Inference is that this develop- 
mental shift reflects a chanqe in the infant's basio perceptual 
cap aS^'i 1 i ties, one alternative explanation is equally plausible. The 
proced ure- used^in Experiments 1 and 2. can be viewed-as a test of relative 
dimensional salience. The young Infant may be capable of respondinq 
to the dimension of facial resemblance but tway fa 1 ) to do .so when a 
highly salient dimension, such as compfelTrt'^compStfes attention. 
Thus response to the facial resemblance dimension'at 15 and^ 20 weeks 
may .reflect a developrnental chanqeHvQ^ dimensional salience rather than • 
an ontogenetic chanqe in perceptual capabilities. ^The purpose of 
Experiments 3 and^^/was Investlgage infants' response to facelike 
p^aJLterns wi th ^t imul iNln which the dimensions of complexity and facial 
resemblance are positively correlated with one another (these dimensions ' 
are orthogonal to one another in the stimuli of Experiments 1 and 2),, 



. Method 

Subjects . The 'subjects for Experiment 3 were 36 l"0-week-old 
Infants (70 + 3 days). There were iS^males and 18 females. None of 
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^tnese subjects h^d shown e)^treme position biases, 
V * ■* 

" "St-jfTiul I and Design . The stimulus patterns, which are sViown'in* 

j^'i^U^^e ^ V w^^e positrve achromatic transparencies, each approximately 
10 x*M9j5 cm , in sl^e.^ The' three patterns, wl th Facial orqanizatlon 
dl fferectW4'om. one ano^ther In termfe of the number of appropriately 
posit loned 'facfal features. ^ As a result, these stimuli varied con- 

^ tpml tan t^'ly Along twb dlmens-Iohs, stimulus complexity (humber oft elements) 
an^^degree^ df- resemblance to the' facial conf igurat i,on. The corresponding 
patterns In th'e set With Nonfacial organization contained ^the same 

. r^umbers^of st^ulus elements . However, these eleme^nts were not^ posl t loned 
approprfately wHh^respect" tq the* facial configuration and, as a result,. 

*th^ stimuli varied aloag only the complexity dimension. Although subjects • 
woif^d ^be ^xpect^d to attend longest to the most -comp lex stimulus within 
e*ach set,'th^ major focus, of the present investigation was lifion differ- 
ences response between^ one set and "^lie other., If^ ICT^week'old Infants 

.are not r^sponsive.to the^ dimens ion of facial resemblance, their > 
differential response to tHe jhree levels of complexity .should be In- 
dependent of the type -of or^^ni-zaVlOn imposed upon the stimulus elemerj^ts. 
The relationship between Qomplexity and fixation time shouldtbe the same 
for. the Facia+as* for the Npnfacial set'of stimuli. However, If subject^ 
ai^ responsive to^ thie- fac i al-resemblance dimension, thftir responses to 
these two sets Qf. stimuli should be different; that is, the di scr Imi nabl 1 1 ty 
of stfmull which differ in both complexity and facfal resemblance should 
be greafer*»than of stlmuH which vary only in complexity. ^In terms of the 
2^ X 3 factorial 'design represented by these* stimul i , a siqnif leant Inter- 
action between conip >ex i ty J eve 1 dnd type of organ Tzat ion would provide 
evidence of responsiveness to the dimension of facial resemblance. 

Apparatus and Procedure , The observation chamber was identi-cal to 
the one In Experiment 2. TFTe pairfed comparison procedure was l^sed. In wh-Ich 
a pair df stimuli was presented ort each trial. There were \k 3b-second 
trials, with an interatrial interval of 10 seconds. On trials 1 -' 12 each 
of the six stimuli was presented four times, twice in each lateral ^position. 
One blook 'Of six-trials~lnvolved a complete paired comparison presentation 
of the three 'patterns with Facial organization. The other block of six 
trials ^nvotved the six pairs of.Nonfacial stimuli.. There were two * 
stimulus sequences ; hal,f of the subjects received the six pairs of Facial 
it imul i on tr iajs 1 - 6 and half received these pairs on trials..? - 12, 
The stimujf on trials 13 and lA were Identical to ^one another in com- ' 
pjexlty bur differed in typd of organization, .The pair of stimuli which 
was presented on trial 13 was repeated on trial lA with lateral positions 
revers'ed. Half of the infants received the two patterns of hiqh complex- 
ity on both trial*s (13 and l^)'and half jftpelved the two patterns of low 
complexity. 



Resul ts 

s 

In order tp determine whether subjects responded differently to 
the stimuli with Facial organization than to those with ^Nonfactal 
orgatiization, raw fixation time scores derived from trials 1 - 12 
were subjected to an Organization x Complexi^ty x Stimulus frequence 
analysis of variance, The main effect due to Complexity, ^ (2, 68) 
= 27.33, and the Organization sequence interaction, £ (l, 3^) 

« 6.11, p.<.025, were both significant. However, the relationship 
between fixation time and complexity was not different for the two 
types of organization; .that is, the Organization x Complexity inter- 
action was not sigrrif icant. 

The cojtiplexity main effect reflects the infants' i.ncreased attention 
to the higher levels of complexity. Average fixation t imes ' (summed over 
stimulus repetitions) were 32.12, and 5^. seconds to the low, 

medium, and highjevels of complexity, respectively. 

The Organization *x Sequence Jnteracfion indicated th^t infants 
looked longer at the Facial than at the Nonfacial stimuli in the Facial- 
Nonfacial sequence, but not in the Nonfacial-Facial sequence-. A decline 
in a't tent ion between the first and the second ^b lock of/ six trials would 
oVdinarily be expected. However, fixation time declined only^when 
the Nonfacial stimuli appeared in the second block of trials. V/hen the 
Facial stimuli were presented in the second block, the level of attention 
remained constant across blocks. Average fixation times to the Facial 
and the- Nonfacial sets, respectively, were ^2.79 and 37.57 s,e'conds for 
the Facial -Nonfacial sequehce a?id were M.68 and ^5.58 seconds for the 
Nonfacial-Facial sequence.^ . ' , , . 

Analysis of fixation times 'on" trials 13* ^nd lA'failefl to demonstrate 
differential response to facelike and nonfacelike stimuli^ Half of the 
-Subjects were exposed to the two patterns of hlqh complexity and the 
other half were shown the two low complexity patterns (in the lat'fer 
case, equipment maffurfction prevented recording data from these last two 
trials for one subject). Two £ tests for correlated means were computed 
tOAdetermine whether }([ifants responded differently to the stimulus with 
Facial organization tlian to the one with Nonfacial organization. Neither 
comparison was significant; t (17) « 0.25, p>. 10, for the pair of high 
complexity patterns and t (iF) « 1.96, £>.pT, for the low complexity pair. 
Of course, .the results oT these two cpmparisons should be interpreted • 
with caution. Discrimina^tion between stii?iull on trlals'*13 and U may 
have been lessened as a result of fatigue or as the result of habit- ' 
uation to the patterjis. 

* As has been noted biv'"?tomas (1973), data which are averaqed across' 
subjects may not accurateJy neflect the behavior of Individual infants. 
However, such does not appear to be the case In the present experiment. 
For each infant, coefficients for a linear complexity comparison were 
used to produce a linear trend 'score^ for each set of stimulU Fixation 
time to each pattern within a particular set was mu 1 1 1 pi led ^by the 



t) 0 



corresponding coefficient and the products were summed to produce the 
trend score. The linear complexity trend scores v/ere greater than zero 
(that is, positiN/'e in direction) in both sets of stimuli for 25 of the 
36 infants and were negative in both^for ^only one infant. The percentage 
of positive trend scores was 81 in the Facial organization condition and 
was 86 in the Monfacial condition. 

Discussion 

The results of Experiment 3 are consonant with the data from 
Experiment 1, In both, stud ies , 10-week-old infants were found to respond- 
to the complexit/of facelike patterns. In experiment 3, tKe relationship 
between fixation time and complexity- level was no different for stimuli 
whi.ch vary concomittant ly along two dimensions (complexity and facia\ 
resemblance) than for those which vary only in complexity. Thus there 
w^s no evidence of response to the dimension of facial resemblance 'by 
10-week-old infants. 

Since the Facial and the Nonfacial sets of stimuli differ onJy wi.th 
respect to thg configuration of elements within the patterns, the Organ- 
ization X Sequence interaction appears* to indicate that the organ i zat ion 
of stimulus elements does affect response to visual patterns ty >0-week- 
eld infants. However, as Hensheoson ' ( 1967) has indicate'd, differential 
response^to two stimuTi (or in this case, ^ to two stimulus conditions) 
is not sufficient td permit an inference about the effective stimulus 
dimension underlying infants' behavior. Therefore, no positive con- 
clus*ion concerning 10-we^k-old infants' responsiveness to the facial* 
res-emblance dimension can' be drawn from the interaction between Type of^ 
Organization and Stimulus Sequence. 

• » 

Experiment k 

Method 

The purpose o*f Experiment h to determine whether the lack of response 
.to the facial-resemblance dimension in Experiment 3 was related to the 
subjects' age level or was caused by the use of an Insensitive procedure. 
Although the entire sample has not yet been completed, data from 32 15- 
week-old infants (105 +3 days) have been collected (l6 males and 16 
females). None of these infants had' shown extreme position biases,. The 
stimuli, apparatus, and procedure were the same as in Experiment 3, 

Results and Discussion • 

\ 

An Organization x Complexity Level analysis of variance was performed 
on the raw fixation time scores from trials 1 - 12. Both main effects 
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and the Organization x Complexfty interaction were siqn^ficant* . F 
(1, 31) = A. 81, £<05, for the Type of Orgartlzatlon main effect;* F 
(2, 62) = A9.21, £<,001, for Level of Complexity; (2, 62) = 9.5F 
£<.001, for the interact ioij.* Ayerage fixation tim7s to the Facial 
and the Nonfacial sets of patterns were ^0.06 and 36.37 seconds, 
respectively. Mean looking times to the three^ levels of complexity, 
from lowest to highest, were 21.^3, ^2.60, and 50.62 seconds. The 
Organization x Complexity interaction is presented graphically in 
Fig'ure 5. ' ^ 

Neither of the comparisons based on the data from trials 13 and 
\h was significant. For, the pair of low complexity patterns, t (17) = 
0-77, £;>.05, and for the high complexi ty pair, t^ (13) = 1.^*9, £>.05. 

The 15-week-old infants, like the 10-week7olds in Experiment 3, 
showed an overall increase in attention^to the higher levels of com- 
plexity. In addition, at 15 weeks fixation time was higher to the 
stimuli with Facial organization than to those wi'th Nonfacial 
organization. And most importantly, there was evidence of response .to 
the dimension of faqial resemblance by the 1 5-we^k-olds . Pi f ferent ial 
responding to the three levels of complexity was preater for the pat-terns 
with FaciaJ organization than for those with Nonfacial organization; in^ 
other words, response differences were larger for stimuli v/hich vary both 
in complexity and facial resemblance than for thos^ which vary only in 
complexfty. fiiven these results, absence of response to the facial - 
resemblance dimension in Experiment 3 can be ascribed to the subjects'" 
lower age level rather than to a procedural artifact. 

General Di scuss ion 



The results of these four experiments can be summarized guite. 
simply: there is a change between the ag,es of 10 an'd 15 weeks in the 
dimensions which und^erlie response to facejike patterns. Older infants 
respond to both the degree of facial resemblance and the degree of j 
complexity In such patterns. The same conclusion M reached regardless 
of whether the two* d imens ions are orthogonal to one another (Experiment 
2) or are pos i t ively <:or related In a set of stimulj (Experiment '0. Thus 
it would appear that, by the age of 15 weeks, infants are*able to 
recognize at least one meaningful, organized stimulus configuration — 
that of the human face. Of course, recognition of a meaningful, organlised 
stimulus configuration does not necessarily imply that meaning has, in 
fact, been attached to the configuration. 

There was no evidence to suggest that younger infants (5 and 10 
weeks) respond to the facial -resemblance dimension. Young infants respond 
to the complexfty rather than to the facial resemblance of facellke . 
patterns (Experiment 1). Their differential response to stimuli which 
vary both in complexity and facial resemblance is no different than to 
stimuli which vary in complexity alone (Experiment 3)'.' Null results, of 
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course", f aJ 1 to prove that 5-and 10-week-old Infants cannot recognize 
tHe facial cd!tf iguration. Nevertheless, from t/ie evidence presently 
available, it would appear that they are quite reluctant to admit that they 
can\ ♦ , ' 



Miscel lancy 



Position bias and the paired comparison procedure , ^ 

When pairs of stimuli are presented simultaneously there is the 
possibility that infants will show strong position biases, "Position 
bias" simply mearts greater fixg^'on, over trials, to one position than 
to the other. Typically, as in Experiments 2, 3, and ^, stimuli are 
countenbatanced with respect to position so that stimulus differences will 
not be confounded with position biases. EvejQ^so, some investigators have 
taken a^iditional precautions when analyzing' sfciniulijs differences in the 
presence of strong position biases. The, original design of Experiment 1 
callied for a complete paired comparison procedure. Position biases were 
^extremely strong in the first 10 subjects and, as a result, the design 
of the experiment and of the looking chamber were/modified for single" 
stimulus presentation. Subjects with extreme position biases haVe been 
excluded from data analysis (for example: Koopman 5 Ames, 1968; Exerpi- 
ments 2, 3, and k in the present paper). Statistical corrections for ' 
position biases have also been applied (Hershenson, 196^), 

Data from Experiment 3 were subjected to additional a^nalyses in order 
to Investigate the effects of position bias upon Infants* visual fixation 
of stimuli. The order in which the present experiments were conducted 
was I, 3, 2, not the order In which* they were discussecj. 

After data were collecte.d on 2^1 subjects, in Experiment 3, an analysis 
was undertaken to determine whether there was a relationship between 
degree of position bias and the extent to which subjects discriminated 
among the six stimuli. The amount of time an infant spent looking at 
each of the six stimuli was determined and the standard deviation of these 
six observations was computed for each subject, as a measure of discrim- 
ination among stimuli. If babies with extreme position biases were simply 
staring in one direction rather than responding to stimulus differences, 
attention should be relatively uniform to the various stimuli and^ con- 
sequently, the standard deviation would be low, A scatter diagram was 
prepared showing the relationship between the degree of position bias 
(percentage of time spent looking in the dominant direction) and the 
measure of stimulus-dfscrlmination (standard deviation). This scatter 
plot resembled a rectangular goose egg with a taH , the degree of 
discrimination among stimuli was unrelated to the extent of position bias 
except for subjects with position preferences greater than 95 per cent. 
For these infants the measure of discrimination was uniformly low. This 
analysis indicates that stimulus discrimination is constrained only In 
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'the* case of%xtrem^ position biases, A% a resu]t, these* subjects Jwere 
excluded from da ta** analyses , as were subsequent.Nj nfants with position, , 
biases of more t\)^q 95 per 'cerft. ^ . . 

.•^ FJxatJon^ t ime scores for tri-ahs 1 - 12 were subjected tx> two 
a'dditional analyses. Each ' i nfant ' s preferred position was identified 
^(the' pos i t ion which received more than 50- per cent^of tha^: subject's 
total -fixat ion. 'time),. The length -of time spent fixating each stimulus 
in-^the subjectls preferred positic5^ was pomputed and an Organ i zat ion -x 
Complexity analysis of variance was performed on these scores! ^nly ]the 
•Complexi tynna in effect,. £ (2, '70) = 18.7S', *£<001 , was significant; A 
•^simi'lac two-way anajysl.s of variance-was performed on'rav/ fixation time, 
scores derived -from both St-imulus pos"it»rqns. "As in the previous , ana lys i s , 
only the Complexity effect was signi ficaot, F (2, 70) « 27.02, p<001. 
Since the resu^^sTof these tvJo analyses were^ the- same, it would"ap[5ear , 
that the *prej5ence of .posi tion biases of 95 per cent,, or less',*^"€kr not place 
constraints upon the interpretation of da t^g. derived from the paired com- 
parTsons procedure.* * . v « 



Ontogeny ^nd alternative response measures ' ; ^ 

With the 'method of the present experiments, there are three different 
'measures which can be us^d to assess infants* differential response to' 
stimulus patterns: number of fixations, average duratton of fixat.ion, 
^nd total fixation time. Only total> fixation time (and percentage 
•fixation time) vOas analyzed in the present'expet^irfrents. Several investl? 
gators have' comijien ted upon^ the relative utility of these'al ternative 
'response measures, a^well as upon ontogenetic chanqes^in each (Anies &* 
Sllfen, 1)965; Cohen, 1973rLewis, Kagan, & Kalafat, 1'966) . No analyses 
"of the relationship among measures, or of the consi-stency of** sMmu-lus 
differences acr'dss these measures, have been performed upon tl^present 
J^t^^% Howevep, analyses j>f ontogenetic change> In these measures have 
been carried .out by Carol Saunders and Shirlee Fenwtck. 

' The'four experiments described earlier involved two different 
combinations of stimuli and two dl'ffer^ent procedures, the single-stimulus 
and the* paired comparison procfedure§. Even so, it was possible to look 
at developmental Changes across three pairs of'age levels for which' 
stimuli and procedures v/ere identical: 5'to 10 weeks in Experiment 1; 
10 to '15 weeks (fn Exper Kfnents* 3 and k\ and 15 to 20 weeks in Experiment 

:2., 

X> Three measures were cqnlpu^ed^ for: each subject: number of fixations, 
total fixation time, and average duration of fi*atioa> The scores were 
summed over stimuli and repetitions, .Developmental chanqes in these 
measures were assesses! by t-tests for independent samples. 

There were no changes .jn any of the three measures between the ^ges 
/of S'' and 10 weeks (Experiment 1),. Each of the three t-tests v/as 
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nonsVgn i f icant at the ,05 alpha l.evel. 

Between JO and 15 weeks (E>yerimeats 3 and A) all three mOTsures 
Changed. Jhere was an increase In the number of fixations, t (66) « 
^•6A, £<001j a decrease in the average duration of f ixation7 t (66) 
" ^'^7, p^OOl; and a decrease of marginal significance in total fixation 
time, t^ (66) «.1,99 (the critical value at the .05 levysl, with 60 degrees* 
of fpeecJom, is 2.00). ' **" 



and 



There were age related chanqes in two of the measures between 15 ' 
20 weeks (Experiment 2). Average duration of fixation continueT'to 
decl ine, t' -(62) « 2.92, p<01. Total fixation time also decreased, t • 
(62j = 5.'5'1, ^<.O01. I ' 



. To summarize: The numbeV of fixations increased significantly 
between 10 and 15,weeks. Average duration'^of fixation decreased between 
10 and 15 weeks as well as between *15 and 20 weeks. There was* a decline 
of marginaT-signif icane, between 10, and 15 weeks in total fixation time/ 
and a 'significant decline between 15 and 20. In general, the older infant 
appears to show a relatively' large number of fixations, each of which 
lasts for pn.ly a rejatively short duration. Ames and Silfen (19,65^) 
reported similar changes for infants at 7*.^- 8, 16, and Ik weeks' of age. 
In their data, the number of fixations increased with aqe but total 
fixattt)n time and |iverage duration of fixi^tion decreased developmen tally; 
however, no statistical tests were reported. 
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2; Figure 3 represents data from the 15-week-old sample, Howdver, 
results for the 20-week-olds were nearly Identical. Average, percentage 
fixation tirpes were .323, .Zi7, .1^9, and .260 at 15 weeks and wfere .321. 
.267, .161, and ',250 at 20 weeks for stimuli A through D, respectively. 
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